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ABSTRACT 

Results obtaineA usio. the French (CMET) Heteor Hind Radar at tMey , Puerto 
Rico (18*R, 67*K), a.<d rUc Georgia Tech Radio Meteor Hind Facility in Atlanta, 
U.S.A. (3A*N, 8A*V) ire presented and conpared. Prevailing wind, diurnal jnd 
senidiuraal wioJ w^^-I'todes are considerably larger over Rjaey than over 
Atlanta, but the mem zonal circulation over Atlanta is nore characteristic of 
the c^uato^ial circulation than winds neasured by stations at higher nid- 
latitudes. The vaiuc of continuous observations, with > height resolu:ioo of 
±2 kn, is again enphasized, as is the need for the application of several 
tecimiques, groondbase^, iu-aitu and satellite, if projects such as the HAP 
CLOBMET are to succeed in delineating the global ueteorology of the aesopavse. 

imoDocnoH 

The Georgia Tech Radio Meteor Hind Facility is located in Atlanta (3A*H, 
8A*V), and has been in operation since Ai^ust, 1974. The systM has been 
described by ROPER (1973), and rcsnlts rnrtaining to both prevailing winds and 
tides using data froa the four years 1974-1978 heve been published by ROPER 
(1978 a.b), SALBT and RaPER (198j). OOLAS and ROPER (1981), and AHWD and ROPER 
(1983). Po data is available for Coe period August 20, 1978 through July 14, 
19R0, when both transaitter and receiving sites were relocated (but still 
reaained within a kiloaecer of their previous positions). 

The French (CMET) Meteor Hind Radar, described by GLASS et al. (1978), wa^ 
installed at a site near Aguadilia, Puerto Rico, during the siaaer of 1977. The 
site (>8*N, 67*H, see Figure 1, free MATTHEWS et al., 1981) is located approxi- 
aately 44 kiloaeiers west-north-west of the 430 m: Tboason scatter radar and 
other facilities at the GaCional Astrenoay and Ionosphere Center, Arecibo 
Observatory. The CMET radar has been described by various authors as the 
Pguadills Radar, the PiBta Lorinquen fiaC^r, and, as in this paper, the Rney 
Radar. Only the zonal coaponent of the wind at aeteor heights is s«asured. 

The Arecibo Thooson scatter radar has provided aeteor zone wind neasure- 
aents (HAT7HEUS, 1976) prior to the instailstion of the Rsaey neteor wind radar. 
However, Arecibo is a Qclti-use facility, and rannot be dedicated to any one 
task tor note thaa a few days sc nost. 

Other Bwteor radars have been operrted in the tropics. In a pioneering 
effort, EABAOZHAtiOV et al. (1970) reported Ret^r winds frou Mogadishu (2*N, 
45*E) for the period 21-29 Septeuber, 196E. The University of the Hest Indies 
has provided useful data fro* Jauaica (18*K, 77*K) as reported by ALLEVKF. et at. 
(1974) and SCBCLEFIELE and ALLETHE (1975). 

Figure 2 (t-o« MATTHEWS st al. 1981) is included to show the excellent 
agrement between the winds ueasured sisultaneouslv at P.sney (h) and Arecibo 
(TS) between 0900 and 1600 hours, August, 1978. 

EQCATC3IAL WINDS 

Before, the Raney radar was taken over by Georgia Tech in 1978, Che Croupe 
Radar KeCeorique of CHET had conducted irveral csnpaigcs, each of which lasCed 
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Figure 2. 


apprgxiaatel; 10 d«yt. Data Croa one of these caspaigos (August 24 - Septeaber 
2, 1977) is presented here to illustrate soae of the features of the equatorial 
circulation. Figure 1 shows the results of lowpass filtering of the data, which 
eliainstes the tidrl and gravity wave ccspcnents, leaving periods of greater 
than one day. The sost obvious periodicity present has a period close to 2 
days. This is the first recording in equatorial latitudes of the 2-day wave 
which has received considerable attention at niddle latitudes in both the 
oortli'tn and southerr. henispberes. 

Figure 4 preserts the results of a day-by-day analysis ot the 24-bour 
conponeot vf the wind j^ctruB. The fact that the naxiniB anplitude of this 
coaponent is 60 n sec~ (considerably larger chan is noraally aeasured at siid- 
lacitudes), strongly suggests this is a synaetric node diurnal tidal wind. 
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Figure 3. 


Figure 4. 


Figure 5 illustrates the varia£i>'n -jitb tiae of the 12-hour zonal 
coBpcnent, with an apparent nodulation of the 12-faour periodicity at approxi- 
lastely 7 days. 

Figure 6 presents the zonal prevailing, 24- and 12-hour coaponent 
amplitude.;; for the period March 17-24, 1^7^. These results, Che first produced 
urier Georgia Tech operation of the system, are somewhat controversial, in that 
the large aaplitudes in all three components on March 21 (which accompany a 
zonal wind reversal from easterly Co westerly above 90 ka) appear anomalous. 

RAICY AMD ATLANTA WINDS: FEBRUARY - JUNE, i981 

Figure 7 details the monthly mean winds determined for the period February 
through June i9Sl, the only period for which long tern means are available 
simultaneously from both sites. Some problas were encountered at both sites 
during the period because of F region backscatter folding back into the meteor 
region (range ambiguity). This phenomenon is a problem only at times of high 
smspoc activity, and is not present for most of the sunspot cycle. 

While winds are weaker over the '^idlstitude" station (Atlanta is 34 *N), 
strong winds and shears in both height and time are characteristic of the 
equatorial (Ramey, 18*N) winds. However, as has been noted previously in 
Atlanta data, if one simply chracterizes the zonal mean wind in terns of 
"easterly" or 'Vesterly" circulation, it would appear that Atlanta is on the 
fringe of the equatorial circulation, since its "spring reversal" appears _.uch 
later than is normally the case for midlatitude stations. 
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Figure 7. 


Figure* 8 and 9 of the diurnal and semidiurnal amplitudes, respectively, 
have not been analyzed in detail but are included to emphasize the much larger 
tidal Miplitudes observed at Raney compared to Atlanta. 

MESOPAUSE aRCULATICN VARIABILITY 

Figure 10, which demonstrates the correlation between wind reversals over 
Atlanta and midwinter polar stratospheric warmings (discussed in detail in 
DOLAS and ROPER, 1980) is included to aiphasize the need for continuous 
monitoring of the variation of the wind with height, which is required for a 
full understanding of. the circulation at mesopause altitudes. This region does 
exhibit characteristics of a synoptic meteorology. 

Obviously, the results produced by one or two stations are not of much use 
in determining the global nature of this synoptic meteorology. In order to 
further this aim, a cooperative prograi has been set up under the auspices of 
the Middle Atmosphere Program to further the cooperation which has been carried 
out since 1970 in the lAGA Global Radio Meteor Uind Studies Project, and the 
URSI/IAGA Coordinated Tidal Observations Program, which included incoherent 
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scatter radar results. This MAP project, GLOBHET (Global Meteor Observations 
System; for details see MAP Handbook Mo. 7, p. 20), while oriented towards 
meteor research, is seeking the cooperation of experimenters using many 
different techniques (partial reflection drifts, mesospheric scatter radars, 
lidar, rockets, satellites, etc.) to contribute to the atmospheric dynamics 
portion of the progm, since all available data will be needed if a truly 
global picture of upper mesosphere/ lower thermosphere circulation is to be 
realized. 
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